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CLAIMS 

[Claim(s)] 

[Claim 1] Application as sugar-alcohol extracted from a basidiomycete, an antiviral action 
substance produced by phosphorylating beta-glucan above all, its drugs, and functional food. 
[Claim 2]Application as an antiviral action substance produced by phosphorylating a DEKISU t 
run, its drugs, and functional food. 

[Claim 3]A phosphoric acid method of sugar phosphorylation is zinc chloride pretreatment and 
urea scorification. 

[Claim 4]A method of phosphorylating sugar phosphorylation is zinc chloride pretreatment 
enzymatic process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the phosphorylation method of sugar, and the 

antiviral action of the phosphorylation thing. 

[0002] 

[Description of the Prior Art]Conventionally, about phosphorylation of ****- hexose of sugar, 
only about one low esterification material per glucose 10 residue was obtained, but high 
phosphorylation was the most difficult There are no side effects until it continues up to now, or 
the antiviral action substance with few side effects is not obtained. 
[0003] 

[Problem(s) to be Solved by the Invention]The purpose of this invention solves the high 
phosphorylation of sugar and the point of side effects which were problems conventionally, and 
there is in providing the antiviral action substance, drugs, and foodstuffs which do not have side 
effects extremely by high phosphorylation of sugar. 
[0004] 

[Means for Solving the Problem]This invention is obtained by glucose 10 residue only at most 
about one piece and low esterification material about phosphorylation of sugar, especially beta- 
glucan conventionally [ (1) ]. We found out that introduction of a phosphate group of the amount 
of abbreviation theories was possible by pretreating sugar with zinc chloride and using urea 
scorification. 

(2) It found out having a remarkable anti-HIV operation, as a result of seeing an antiviral action 
of this quantity phosphorylation thing. 

(3) A platelet aggregation checking action (anticoagulant action) of a high phosphorylation thing 
of this beta-glucan found out that target beta-glucan and beta-glucan sulfated compound 
compared with having remarkably, and there were, or they were remarkably low. [ no ] 

[0005] 

[Embodiment of the Invention]The drugs put in practical use by considering it as an anti-HIV 
agent have AZT (azidothymidine). Although it is a ****** anti-HIV agent at the inhibitory action 
of the reverse transcriptase of HIV, these drugs show side effects strong against a living body 
when treating, and check a patient's hematogenous functions, and making many patients show 
the symptoms of an ischemia operation of a degree very much is known. It is known that 
phosphorylation beta-glucan will control growth of HIV by the anti HIV activity examination in 
the examiner who used the person T cell origin (MT~4). About phosphorylation of beta-glucan, 
about at most one piece and low esterification material were obtained by glucose 10 residue until 
now. Since this invention was considered that phosphorylation by a urea molten state is useful 
as the phosphorylation method of dextran and beta-glucan, phosphorylation at a urea melting 
reaction was considered. In order to obtain a high phosphorylation thing, phosphoric acid 
concentration and reaction time were examined. Before reacting, it pretreated for activation of a 
hydroxy! group. Heating stirring was carried out in zinc chloride solution at pretreatment. It was 
considered as dextran after repeating EtOH precipitate and centrifugal separation for zinc, 
removing zinc, and pretreating what was dried, and beta-glucan. The urea melting reaction was 



performed using it. For urea removal, it precipitated in MeOH whose solubility of urea is higher 
than EtOH, it performed urea removal by centrifugal separation, and after phosphorylation 
obtained dextran phosphoric acid and beta-glucan phosphoric acid in vacuum drying. It carried 
out to the check of the phosphate group in the phosphorus BANADO molybdenum acid process, 
and structural analysis was conducted by FT-IR. By this method, control of the number of 
introductory phosphate groups was attained by control of reaction time, and the phosphate 
group near theory has been introduced. It checked checking growth of HIV remarkably according 
to the number of introductory phosphate groups by the anti HIV activity examination which 
person T cell (MT-4) wO used using this, and this invention was completed. 
[0006]Metal chloride etc. are examined as a pretreating agent of dextran and beta-glucan, zinc 
chloride is chosen, and the concentration has the desirable 30% order near saturation. As for 
demineralization-ized zinc, solvent precipitate, chelating resin, electrodialysis, dialysis, etc. are 
used. 

[0007]As for the urea melting reaction in this invention, it is desirable to use 50 copies to 
dextran and one copy of beta-glucan which were pretreated from 100 copies from the urea 1 
and 1.5 copies of phosphoric acid. Urea reaction temperature controls the number of 
introductory phosphate groups by 129 ** to 135 ** ****, reaction temperature, and reaction 
time. As for removal of urea after a reaction, and phosphoric acid, solvent precipitate, 
electrodialysis, dialysis, and a column chromatography are used. 
[0008] 

[Example] Although the example of this invention is given and also being explained concretely 
hereafter, this invention is not limited to these examples at all. 

[0009]Heating stirring was carried out in 1 ,000 ml of zinc chloride solution 30% to the dextran 
60g of the example 1 molecular weight 20,000 for 2 hours. Zinc chloride was removed by 
repeating EtOH precipitate and centrifugal separation and performing them after the reaction. 
The diagometer performed the check. Vacuum drying of this was carried out and yield was 40%. 
1 00 g of urea was added to this zinc chloride pretreatment dextran 2g, and also phosphoric-acid 
7g In addition, the melting reaction was performed at 130 ** for 0 hour - 3 hours. After the 
melting reaction, it filtered, MeOH precipitate and centrifugal separation were repeated, and 
vacuum drying of the powder was obtained and carried out. It could come and the anti HIV 
activity in the examiner using the person T cell origin (MT-4) was seen. The result was shown in 
Table 1. 

Table 1 urea melting reaction time and phosphate group content reaction-time 0-hour 1-hour 3- 
hour phosphate group content (%) 1.28 15.61 16.76 anti-HIV-1 effect 49 microg (50% control 
value)/ ml 

Toxic value >=350microg/ml (50%) 

[0010] the result which the example 2 phosphorylating thing was beta-glucan extracted from 
maitake mushrooms, and also was performed like Example 1 — a table — it was shown in 2. 
Table 2 urea melting reaction time and phosphate group content reaction-time 0-hour 1-hour 3- 
hour phosphate group content (%) 1 .1 1 14.85 1 7.1 1 anti-HIV-1 activity 47microg/m 3.0microg/ml 
(50% control value) 

Toxic value >=358microg/ml>=500microg/ ml (50%) 

[001 1]The result which example 3 urea melting reaction temperature was 132 **, and also was 
performed like Example 2 was shown in Table 3. 

a table — 3 urea melting reaction time and phosphate group content reaction-time 0-hour 1~ 
hour 3-hour phosphate group content (%) 1 .1 1 14.99 1 7.55 anti-HIV-1 effect [ ] — 2.9 microg 
(50% control)/ml 

Toxic value >=500microg/ml (50%) 
[0012] 

[Example]the result which the example 4 phosphorylating thing was beta-glucan extracted from 
princess matsutake, and also was performed like Example 1 — a table — it was shown in 4. 
Table 4 urea melting reaction time, and phosphoric acid content urea melting time 0-hour 1 hour 
3 hour phosphate group content (%) 1.10 14.0 15.4 anti-HIV-1 effect 10.6 microg (50%)/ml 
A toxic value (50%9)[0013] 



[Effect of the Invention]as mentioned above, the thing for which high phosphorylation of sugar is 
attained and a high phosphorylation thing has a remarkable high antiviral action by this invention 
— **** — a broth and also by phosphorylating, toxicity found out coming, and inserting in and 
decreasing and completed this invention. 
[0014] 

[The document which indicated the chemical formula] 

Table 1 Measurement result table 2 of Example 1 Measurement result table 3 of Example 2 
Measurement result of Example 3 
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